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PORTABLE PHONE WITH CAMERA 

BACKGROUND OF THE INVENTION 

1. Field of the invention 

The present invention relates to a portable phone with a 
camera, Specifically to a portable phone with an electronic 
camera which has a Solid-State imaging device. 

2. Description of the related art 
A portable phone with an electronic camera is disclosed in 

Japanese Patent Application Laid-open No.10-336498. A 
body of the phone has a taking lens and a viewfinder, and a 
cover connected to the body has a liquid crystal display. 
When the cover is closed, the user can use the camera 
looking into the Viewfinder, and when the cover is open, the 
user can use the camera looking at the liquid crystal display. 
To make a phone call, the user opens the cover and dials a 
phone number using a touch panel or numeric keys on the 
cover. To transmit image data on the phone, the user chooses 
transmission with a function key or the like and Selects a 
desired image, and then dials a phone number. 

However, the camera does not have the capacity to 
capture an image well in poor-lighted conditions. 

SUMMARY OF THE INVENTION 

The present invention has been developed in view of the 
above-described circumstances, and has as its object the 
provision of a portable phone with a camera which can 
capture an image well even in poor-lighted conditions. 

In order to achieve the above-described object, the present 
invention is directed to a portable phone with a camera, 
comprising: an imaging device and a shutter releasing 
device that capture an image through a taking lens when the 
Shutter releasing device releases a Shutter; and an electronic 
flash that emits a light when the shutter releasing device 
releases the Shutter. 

According to the invention, the electronic flash is pro 
Vided to the portable phone with the camera, and the 
electronic flash emits the light when the Shutter releasing 
device releases the Shutter. Thus, the camera can capture the 
image well even in poor-lighted conditions. 

In the invention, the portable phone with a camera further 
comprises a display device that displays the image captured 
when the Shutter releasing device releases the Shutter, and 
the display device and a light-emitting part of the electronic 
flash are Separate from an electronic circuit board with an 
electromagnetic shield between them. Since the radio waves 
generated from the electronic flash and the display device do 
not reach the electronic circuit board, misoperations of the 
portable phone due to the radio waves can be prevented. 

In the invention, the display device and the light-emitting 
part of the electronic flash are contained in containers 
formed on one side of the electromagnetic Shield, and the 
electronic circuit board is mounted on the other side of the 
electromagnetic Shield. Thus, the light-emitting part of the 
electronic flash and the display device can be easily Sepa 
rated from the electronic circuit board. 

In the invention, a charging of the electronic flash is 
prohibited while a user is talking on the portable phone. 
Thus, low-frequency Switching noise generated from the 
charging can be prevented from interfering with audio 
Signals. 

In order to achieve the above-described object, the present 
invention is also directed to a portable phone with a camera, 
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2 
comprising: an electronic flash that emits light; an electronic 
circuit board; and an electromagnetic Shield that Separates 
the electronic flash and the electronic circuit board. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The nature of this invention, as well as other objects and 
advantages thereof, will be explained in the following with 
reference to the accompanying drawings, in which like 
reference characters designate the same or similar parts 
throughout the figures and wherein: 

FIG. 1 is a front view of a portable phone with a camera 
to which the present invention is applied; 

FIG. 2 is a block diagram showing a structure of a System 
of a telephone in FIG. 1; 

FIG. 3 is a perspective view of a shield unit which is 
constructed by attaching an electronic flash, a liquid crystal 
display, and an electronic circuitboard to an electromagnetic 
Shield; and 

FIG. 4 is a perspective view of an assembly of the shield 
unit in FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Hereunder a preferred embodiment will be described in 
detail for a portable phone with a camera of the present 
invention in accordance with the accompanying drawings. 

In a portable phone 10 attached with a camera in the 
embodiment in FIG. 1, a body 12 of the portable phone 10, 
an outer case, is formed like a longitudinal box. At the upper 
part of a front 12A of the portable phone, a rectangular liquid 
crystal display (equivalent to a display device) 14 is 
arranged for displaying communication data and images. A 
receiver 16 is arranged above the liquid crystal display 14. 
A taking lens 20 and an electronic flash 22 are arranged 
above the receiver 16. By this arrangement, an unnatural 
Shadow is prevented from appearing on a Subject which is 
photographed by emitting a light. A position for arranging 
the electronic flash 22 is not restricted to a Side of the taking 
lens 20, but may be over the taking lens 20. 
The electronic flash 22 comprises an electronic flash 

discharge tube 24 and a reflective cover 26 (see FIG. 4), and 
a protector 30 is attached to an opening 28 which is formed 
in the front of the electronic flash discharge tube 24 in FIG. 
1. The opening 28 is formed on a cover panel 32 which is 
fixed at the front face 12A of the body 12 of the portable 
phone 10. In addition to the opening 28, a rectangular 
opening 34 for exposing the liquid crystal display 14, a 
circular opening 36 for exposing the taking lens 20, and an 
opening 38 for the transmitter 16, are formed at the cover 
panel 32. 
A Solid-state imaging device (CCD) (not shown) is 

arranged behind the taking lens 20, and an image of the 
subject which is imaged by the CCD is displayed on the 
liquid crystal display 14. A shutter release button 
(corresponding with a release device) 40 is arranged below 
the liquid crystal display 14, on which not only a still image 
but also an image before a release operation (a moving 
image or an intermittent image) can be displayed in response 
to a pressing operation (corresponding with the release 
operation) of the shutter release button 40. 

Below the shutter release button 40, various buttons 42 for 
designating and Selecting a telephone number, characters 
and an image, numeric keys 44 for directly inputting a 
telephone number, etc. are arranged. A transmitter 46 is 
arranged below the numeric keys 44, and a power Switch 48 
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for turning on and off the portable phone 10 is arranged on 
the left side of the transmitter 46. An antenna 50 for wireless 
communication with a public line is provided on a top 12B 
of the body 12 of the portable phone 12. 

FIG. 2 is a block diagram showing a signal processing 
system of the portable phone 10 attached with a camera. 

The portable phone 10 attached with a camera is provided 
with the electronic camera 18 for forming the Subject image 
is a receiving Surface and for photoelectrically converting 
the image, then for Outputting as image data, and the 
electronic flash 22 for emitting a light and Supplementing 
light for the subject. The electronic camera 18 includes a 
focus adjustment device for focusing the Subject image on 
the receiving Surface, an iris adjustment part for adjusting 
exposure, a shutter Speed adjustment device for adjusting an 
exposure time, and a Zoom adjustment device for adjusting 
a Viewing angle. 

Device and a circuit part which will be listed below are 
mounted on an electronic circuit board 11 (see FIGS. 3 and 
4) of the portable phone 10 attached with a camera. An 
information processing device 52 (see FIG. 2) is mounted 
for controlling the entire portable phone 10 attached with a 
camera. The information processing device 52 controls a 
Sampling timing of the image data, the electronic flash 22, 
exposure including iris and Shutter Speed, focusing, 
Zooming, Setting white balance, recording of image data, 
communication, display, image pixel number converting 
process of the image data, respective converting of image 
data, Setting and canceling of a power-Save mode, and So 
forth. A memory 54 is connected with the information 
processing device 52. The memory 54 is constructed by an 
activation program and respective fixed number of the 
portable phone 10 attached with a camera and a parameter 
showing a photographing condition, an ROM in which a 
parameter and the like are Stored which indicates character 
istics of an image, and an RAM which is a memory device 
as an operating area while the program is executed. 
The portable phone 10 attached with a camera is further 

provided with an image processing device 56 which pro 
ceSSes changing number of pixels, Sharpness correction, 
gamma correction, contrast correction, and white balance 
correction and so forth, an input device 60 (see FIG. 2) 
which includes a frame memory 58 for temporarily storing 
the image data, the Shutter release button 40, and various 
buttons 42 (see FIG. 1) and So forth, a compressing and 
decompressing device 62 which compresses the data Such as 
image data in a format such as the JPEG and the MPEG and 
decompresses the compressed data in accordance with 
instructions of the information processing device 52, and a 
Storage medium interface 66 which converts the data in 
order to record the image data in a removable Storage 
medium 64 as well as read out the image data from the 
Storage medium 64. The Storage medium 64 is a memory 
card, an MO or the like that uses a Semiconductor, magnetic 
recording or optical recording. 
When exchanging image data with other instruments, a 

wireleSS communication device of the portable phone with a 
camera comprises a transmitting and receiving device 70 
which transmits and receives data Such as image data and 
directories in accordance with instructions from the infor 
mation processing device 52, the antenna 50 which 
eXchanges the transporting wave and data, and a communi 
cation connector 72 which performs a wired communication 
by connecting other instruments via cables for exchanging 
image data and So forth. Through the communication device 
comprising the above-described device, the portable phone 
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4 
10 attached with a camera can transmit the data Stored in an 
image file, RAM, ROM, and the frame memory 58 to other 
communication instruments and can receive and Store the 
data from other communication instruments into the respec 
tive types of Storage device. 
When exchanging the data with other communication 

instruments via the connector 72, the communication instru 
ments which exchange data with each other are connected 
via a cable, So that the data is communicated by converting 
the data into an electric Signal or an optical Signal. 
The portable phone 10 attached with a camera is further 

provided with a D/A converter 74 (see FIG. 2) which 
displays the image data on the liquid crystal display 14 (see 
FIG. 1), a character generator 76 which converts code data 
instructed from the information processing device 52 into 
data of characters and messages to be displayed, and a 
calendar/clock 78 to indicate data and time. 
The portable phone 10 attached with a camera is also 

provided with a voltage determining device 80 which deter 
mines the voltage of a power source 82. When the voltage 
is below a predetermined Voltage, more Specifically, the 
voltage with which electricity for the portable phone 10 is 
lost at a time a main condenser 84 (see FIG. 4) of the 
electronic flash 22 is charged, the information processing 
device 52 (see FIG. 2) so controls the electronic flash 22 as 
to inhibit charging to the main condenser 84. The informa 
tion processing device 52 also controls the electronic flash 
22 to inhibit the charging to the main condenser 84 while 
using the portable phone 10. Thereby, low-frequency 
Switching noise generated from the charging does not inter 
fere with the audio signals. 

FIG. 3 is a perspective view of a shield unit 88 composed 
of the liquid crystal display 14, the electronic flash 22, the 
electronic circuit board 11 and an electromagnetic shield 
frame 86 made of copper or steel. 
As seen from FIG. 4, a rectangular container 86A for 

containing the liquid crystal display 14 is formed on the 
front side of the electromagnetic shield frame 86. A back 
light 90 and a liquid crystal panel 92 of the liquid crystal 
display 14, which is a noise Source, is contained in the 
container 86A. A container 86B in a rectangular shape for 
containing the electronic flash 22 is integrally formed on the 
top of the container 86A, and the reflective cover 26 to 
which the electronic flash discharge tube 24 is attached is 
contained in the container 86B. The reference number 94 is 
assigned as a Stopper ring for the electronic flash discharge 
tube 24. 

Four projections 86C are formed at the comers of the back 
side of the electromagnetic shield frame 86 (the two pro 
jections 86C on the left edge are not shown in FIG. 4). The 
projections 86C are engaged with cuts 11C formed at the 
edges of the electronic circuit board 11, whereby the elec 
tronic circuit board 11 is mounted on the back side of the 
electromagnetic shield frame 86. A positioning pin 86D is 
projected on the back Side of the electromagnetic shield 
frame 86, and the positioning pin 86D is fitted into a 
positioning hole 11D of the electronic circuit board 11, 
whereby relative positions of the electronic circuit board 11 
and the electromagnetic Shield frame 86 are determined. A 
fixing part 11E at which a CCD substrate 98 connected with 
a taking lens barrel 96 is formed over the electronic circuit 
board 11. 
Now, an operation of using the portable phone 10 attached 

with a camera will be described. Since an electronic flash 22 
is provided to the body 12 of the portable phone 10, the 
electronic flash 22 automatically emits light in response to 
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the release operation of the shutter release button 40 so as to 
illuminate and photograph the Subject in a case where the 
Subject is photographed in poor-lighted conditions. 
Therefore, the Subject can be well photographed even in 
poor-lighted conditions. 

In the portable phone 10 attached with a camera, the 
backlight 90 and the panel 92 of the liquid crystal display 14 
that is a noise Source as shown in FIG. 4, and the electronic 
flash discharge tube 24 of the electronic flash 22 are con 
tained in the containers 86A and 86B which are formed on 
the surface of the electromagnetic shield frame 86, and the 
electronic circuit board 11 of the portable phone 10 attached 
with a camera is mounted on the back Side of the electro 
magnetic shield frame 86 So as to construct the Shield unit 
88. By this structure, the radio waves generated by the 
electronic flash 22 and the liquid crystal display 14 are 
dramatically attenuated by the electromagnetic Shield frame 
86 before reaching the electronic circuit board 11. Therefore, 
the misoperations of the portable phone 10 due to the radio 
waves can be prevented. 

In order to cope with an EMI, a shield unit 88 is preferably 
constructed by using the electromagnetic shield frame 86 So 
as to decrease noise. 

Moreover, the present embodiment exemplified the por 
table phone 10 attached with a camera in which the elec 
tronic camera 18 is built in the body of the portable phone 
10; however, a portable phone with a camera may be one in 
which an electronic camera is attached outside the body 12 
of the portable phone 10. 
AS described above, in the portable phone with a camera 

of the present invention, the electronic flash is provided to 
the body of the portable phone with a camera, and the 
Subject is illuminated by the light and photographed by 
emitting the electronic flash with the release operation of the 
release device. Therefore, the Subject can be perfectly pho 
tographed in poor-lighted conditions. 

In the present invention, the electronic flash and the 
display device corresponding with a noise Source are sepa 
rated from the electronic circuit board of the portable phone 
with a camera through the electromagnetic Shield; therefore, 
misoperations of the portable phone due to the radio waves 
can be prevented. 
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It should be understood, however, that there is no inten 

tion to limit the invention to the specific forms disclosed, but 
on the contrary, the invention is to cover all modifications, 
alternate constructions and equivalents falling within the 
Spirit and Scope of the invention as expressed in the 
appended claims. 
What is claimed is: 
1. A portable phone with a camera comprising: 
an imaging device and a shutter releasing device that 

capture an image through a taking lens when the Shutter 
releasing device releases a shutter; 

an electronic flash that emits a light when the Shutter 
releasing device releases the Shutter; and 

a display device that displays the image captured when 
the Shutter releasing device releases the shutter, 

wherein the display device and a light-emitting part of the 
electronic flash are separate from an electronic circuit 
board with an electromagnetic shield between them. 

2. The portable phone with the camera as defined in claim 
1, wherein: 

the display device and the light-emitting part of the 
electronic flash are contained in containers formed on 
one side of the electromagnetic Shield; and 

the electronic circuit board is mounted on the other Side 
of the electromagnetic Shield. 

3. A portable phone with a camera comprising: 
an imaging device and a shutter releasing device that 

capture an image through a taking lens when the Shutter 
releasing device releases a shutter; 

an electronic flash that emits a light when the shutter 
releasing device releases the Shutter; and 

a control part that prohibits a charging of the electronic 
flash while a user is talking on the portable phone. 

4. A portable phone with a camera, comprising: 
an electronic flash that emits light; 
an electronic circuit board; and 
an electromagnetic shield that Separates the electronic 

flash and the electronic circuit board. 


